Purpose This study was carried out to evaluate the postoperative visual results and complications following epilenticular intraocular lens implantation in paediatric traumatic cataracts. Materials and methods A total of 30 patients undergoing epilenticular intraocular lens implantation for traumatic pediatric cataract were evaluated prospectively for visual results and complications. After-cataract formation was the prime area of interest. Follow-up of patients ranged from 2 to 8 years (mean 5 years). In all, 90% of eyes had a visual acuity of 6/60 or worse at the time of presentation. Results In total, 80% of our patients achieved a visual acuity of 6/12 or better postoperatively after a mean follow-up of 5 years. None of our patients had after-cataract formation and the visual axis remained clear until the last follow-up in all the patients. Conclusion Epilenticular intraocular lens implantation in paediatric traumatic cataracts is associated with favourable anatomic and visual results.
Introduction
Trauma remains one of the most important causes of childhood cataract in India. 1 Intraocular lens (IOL) implantation has been accepted as the popular method of correcting aphakia in children because of disadvantages of contact lenses and epikeratophakia. 2, 3 This is true especially for developing countries like India, where parents are not much educated to take care of contact lenses. Furthermore, at the age of 2 years, even in the Western world, IOL implantation remains the preferred mode of rehabilitation of aphakia. There are various aspects of IOL implantation surgery in children, especially in traumatic cataract, which are still controversial. Amidst these controversies, one thing is clear that the visual pathway must be clear after surgery to provide satisfactory visual acuity and prevent amblyopia, because management of amblyopia in this age group often yields poor results. 4, 5 However, with refinement of microsurgical techniques, use of viscoelastic agents and availability of newer and better IOL design, and initiation of aggressive amblyopia therapy, the results of paediatric cataract surgery are comparable to those of adults. 6, 7 It is currently accepted that primary posterior capsulotomy and anterior vitrectomy are necessary to maintain a clear visual axis, especially in young children. 8 Posterior curvilinear continuous capsulorhexis with optic capture of IOL is currently used for paediatric cataract. However, in traumatic cataracts, it might not be feasible. This study is an attempt to overcome certain notorious complications (high positive pressure, fibrinous uveitis, and thick or densely opacified posterior capsule), in implanting IOL in paediatric patients. [9] [10] [11] [12] Ghosh et al 13 reported encouraging results after epilenticular IOL implantation. However, to the best of our knowledge, long-term results after epilenticular IOL implantation in traumatic paediatric cataract have not been reported. In this study, we prospectively evaluated visual results and complications following epilenticular IOL implantation in traumatic paediatric cataracts on a long-term basis.
Materials and methods
A total of 36 patients of traumatic cataract were included in this prospective study from 1992 to 2000. All the patients underwent complete ophthalmic examination including comprehensive history for duration of dimness of vision and nature of trauma, best-corrected visual acuity, refraction, presence of squint, nystagmus and fixation pattern, and fundus examination, wherever possible. Slit-lamp examination was carried out wherever possible. B-scan ultrasonography was carried out to find out posterior segment pathology. All children in whom traumatic cataract was associated with iridodialysis of more than 1801, corneal laceration more than 10 mm, gross pupillary distortion, and posterior segment pathology, and children less than 2 years of age were excluded from the study.
IOL power was calculated using the modified SRK-II formula based on keratometry and axial length reading with the aim of attaining emmetropia or to match the refractive error in the fellow eye. Whenever corneal trauma precluded keratometry measurements, the same from the fellow eye were used. Written informed consent of parents of patients prior to surgery was taken and parents were given information regarding risks and benefits of the procedure. Surgery was performed under general anaesthesia and anaesthetists were asked to provide low intraocular tension during surgery. Single surgeon (K) performed all the surgeries.
Surgical procedure
After cleaning and draping, lid and superior rectus sutures were applied. A fornix-based conjunctival flap was made. Two full-thickness sclerotomies were made in superonasal and superotemporal quadrant 3.0 mm from the limbus. The anterior chamber was entered with a stab incision. Healon was injected and the section was enlarged. Posterior chamber IOL (CeeOn heparin surface-modified 811C) was put over the anterior capsule and the limbal section was closed. Pars plana lensectomy was carried out, first lenticular matter was removed intercapsularly and then an opening was made in the centres of the anterior and posterior capsules. Only the peripheral parts of the anterior and posterior capsules, along with cortical matter, were left. Anterior vitrectomy was also performed. Sclerotomies were closed with 8-0 monofilament sutures. Subconjunctival injection of gentamycin and dexamethasone was given. At the end of surgery, pad and bandage applied. Postoperatively, all patients received intensive topical steroids every 2 h for 1 week and four times a day for 4 weeks along with antibiotics (ciprofloxacin 0.3%) for 1 week.
All patients received cyclomid 1% thrice a day for 2 weeks. Oral prednisolone 1 mg/kg body weight was given to all patients for 2 weeks. Occlusion therapy according to thumb-age rule was instituted immediately after the surgery in all children below 7 years of age. All patients were followed on first, seventh, 30th postoperative days, once a month for 6 months and every 6 months till last follow-up; additional follow-ups were done if some patients had problems. However, the results of last follow-up were analysed for the purpose of the study. Postoperatively, visual acuity, refraction, and slitlamp and fundus examinations were performed on each follow-up visit. Posterior capsule opacification, fibrinous uveitis, and other complications were prime areas of interest.
Results
In total, 36 consecutive patients of traumatic cataract in paediatric age group were included from 1992 to 2000 in this study. six patients were lost to follow-up and were excluded from the study. The age of patients ranged from 2 to 12 years (mean 7 years). Among them, 22 patients were male and eight patients female. The preoperative characteristics and intraoperative complications are summarized in Table 1 . Concussional trauma was more common than penetrating trauma as the cause of cataract. Cricket ball injury and bow and arrow injury were the common causes of injury. The average interval between injury and surgery was 2.6 months.
Posterior capsular tear (about 3 mm in size) was seen in six patients (20%), loose lens matter was present in three patients (10%), and adherent leucoma in two patients (6.66%). Vitreous upthrust (increased vitreous pressure) was noted in almost all the patients. Posterior synechiae were present in three patients (10%) and subluxated lens in three patients (10%). These have been tabulated in Table 2 .
The postoperative complications are shown in Table 3 . These included transient corneal striae in five patients (16.66%), pupillary capture in one patient (3.33%), IOL decentration in one patient (3.33%), and a persistent postoperatively raised intraocular pressure in one patient (3.33%). Postoperatively, up-drawn pupil and corneal oedema were seen in one patient each (3.33%). The most important finding noted by us was that none of the patients had posterior capsular opacification (anterior vitreous opacification) after a mean follow-up of 5 years.
The follow-up of patients in our series ranged from 2 to 8 years. The mean follow-up was 5 years.
In total, 80% of our patients achieved a visual acuity of 6/12 or better. Table 4 shows the postoperative visual acuity. The cause of poor visual acuity included corneal scaring in three patients (10%), corneal oedema in one (3.33%), persistent raised intraocular pressure in one patient (3.33%), IOL decentration in one patient (3.33%), and amblyopia in one patient (3.33%). These have been tabulated in Table 5 .
Discussion
Extracapsular cataract extraction with IOL implantation is the safe and preferred method of rehabilitation of traumatic cataract in children. Various authors 1, 9, 11, [14] [15] [16] have reported excellent visual results (Table 6 ). On the other hand, numerous complications have been reported on follow-up and authors were not able to achieve visual results comparable to adults in cases of childhood cataract because of complications peculiar to that age group. [17] [18] [19] [20] [21] High positive pressure during surgery, fibrinous uveitis, and thick after-cataract resistant to YAG-laser are the most commonly encountered complications, which are obstacles in maintaining a clear visual pathway, and thereby increase the risk of eyes becoming amblyopic or strabismic. 9, 11, 13, 15, 17, [22] [23] [24] In all, 80% cases in a lens aspiration group in a study by Ghosh et al 13 had posterior capsule opacification. Moreover, high positive vitreous pressure makes anterior chamber manoeuvring difficult. However, we are of the opinion that posterior capsular opacification, fibrinoid reaction, and high positive pressure are frequently seen complications with extracapsular cataract extraction in paediatric cataracts and we have abandoned the procedure in favour of epilenticular IOL.
The most serious and vision-impairing complication of paediatric cataract surgery is posterior capsular opacification. The incidence of posterior capsular opacification varies from 21 to 100%.
14-24 Although 25 limbal approach retropseudophakic vitrectomy, 26 scleral tunnel in the bag IOL insertion with pars plana capsulectomy and vitrectomy. 27 However, these are associated with complications like retinal detachment, 14 IOL dislocation, and rarely cystoid macular oedema. 28 Moreover, some surgeons are reluctant to disturb the vitreous phase during lens implantation.
Fibrinous uveitis is a common postoperative complication after cataract surgery in children. [15] [16] [17] It is caused by a fibrinous uveal reaction to fine proteinaceous lens particles interacting with aqueous humour or contact of the IOL with highly vascularised adjacent uveal tissue. Since in epilenticular IOL implantation, manipulation through anterior chamber is less, there is minimal reaction. Moreover, the use of heparin surface-modified IOL in all patients and frequent topical and systemic steroids in all patients might have contributed to the absence of severe fibrinous reaction in our study.
Most of the surgeons believe that primary management of the posterior capsule and anterior vitreous is important during cataract removal in young children. Many surgeons for treatment of congenital cataract use posterior capsulorhexis with optic capture of IOL. 8 However, this technique is demanding. Another disadvantage of this procedure is greater difficulty in IOL exchange if required at a later stage. Furthermore, it might not be feasible in unilateral traumatic cataracts in which posterior capsular status is either unknown or has large rent. Safety and efficacy of anterior chamber and scleral fixated IOLs in paediatric patients have not been studied. Moreover, Koch and Kohnen 29 report that four of five eyes with optic capture without anterior vitrectomy developed visually significant postcapsular opacification by 2.5 years post operatively. Furthermore, paediatric ophthalmologists recommend lensectomy without IOL implantation, a large posterior capsulotomy, and an anterior vitrectomy to minimise the risks of secondary cataract.
Epilenticular IOL implantation is simple to perform, provides a stable and well-centred IOL and maintains a clear visual pathway. Since in this technique, IOL is placed over the cataractous lens, its insertion and centration is ensured and all the problems of paediatric cataract are effectively tackled by this procedure. Moreover, the surgical procedure is minimally affected by positive vitreous pressure. Vitreous upthrust was a major intraoperative problem in cataract surgery. With the advent of small incision and use of high-viscosity viscoelastics, it is not so common. There have been reports of opacification of posterior capsule after primary capsulectomy and vitrectomy. Therefore, a large posterior capsular opening without affecting the stability of IOL should be ideal. Ghosh et al 13 obtained 100% clear visual pathway in all patients with epilenticular IOL implantation. Similarly, Tablante et al 30 also obtained 100% clear visual pathway in 47 eyes. Posterior capsule opacification, fibrinous uveitis, and positive pressure were effectively tackled by our technique. We also achieved 100% clear visual pathway after a mean followup of 5 years. Although ciliary sulcus-fixated IOL may not be as ideal as a capsule-supported IOL in paediatric age group, it can still be considered an acceptable alternative in this situation. The possible causes of concern with our technique include constant uveal contact with epilenticular placement of IOL and the possibility of retinal detachment in the long term due to inadvertent vitreous traction. Furthermore, there is a possibility of dropping of lens matter into vitreous and occurrence of fibrinous uveitis, if whole cortex is not removed. However, we did not encounter any of the above-mentioned complications after a mean follow-up of 5 years. However, these are still valid concerns and will be only addressed with continued follow-up of these eyes.
Attainment of good vision was a difficult task two decades ago. Successful visual rehabilitation has now dramatically changed the situation. It has been proved beyond doubt that early cataract extraction and intensive occlusion therapy initiated during the initial period of development of visual perception now achieve high success rates. We are of the opinion that 3-6 weeks duration of total occlusion from the second postoperative day in patients of less than 7 years of age, followed by partial occlusion and proper compliance with a little extra effort by the parents, is a must for better results.
We obtained 6/12 or better visual acuity after epilenticular IOL implantation after a mean follow-up of 5 years in 80% of our patients. In the current study, after a mean follow-up of 60 months, we did not encounter posterior capsular opacification and fibrinous reaction in any of the patients. We, therefore, recommend that epilenticular IOL implantation in traumatic paediatric cataract is a safe and effective procedure to tackle most of the problems associated with traumatic paediatric cataract.
